Objective: To determine the prevalence of genital Chlamydia trachomatis infection and risk factors in women attending family planning, gynaecology, and sexually transmitted disease (STD) clinics in Jamaica. Methods: Endocervical specimens from 645 women including 238 family planning, 170 gynaecology, and 237 STD clinic attendees were examined for C trachomatis using a direct fluorescence assay (DFA) and culture. Investigations were carried out for the presence of other STD pathogens and demographic, behavioural, historical, and clinical data recorded for each participant. Results: The prevalence of C trachomatis infection was 35%, 47%, and 55% in family planning, gynaecology, and STD clinic clients, respectively. The performance of the DFA was comparable to that of culture in screening for C trachomatis. Logistic regression analysis revealed that the independent risk factors for C trachomatis infection were non-barrier contraceptive methods in family planning clients (OR=2.1; 95% confidence interval (CI)=1.2-3.9; p=0.0110), cervical ectopy in gynaecology clients (OR=3.9; 95% CI=1.4-10.6; p=0.0076) and concomitant Trichomonas vaginalis infection in STD clients (OR=3.5; 95% CI=1.8-6.8; p=0.003). Age, number of sex partners, and reason for visit were not identified as risk factors for C trachomatis infection. Conclusions: Consistently high prevalence of C trachomatis infection occurs in Jamaican women. Universal screening or presumptive treatment should be evaluated as prevention and control measures for C trachomatis infection in this population where all women appear to be at risk. (Sex Transm Inf 1999;75:412-416) 
Introduction
Chlamydia trachomatis is the most common sexually transmitted pathogen and an important cause of urethritis and cervicitis. 1 Infection in women though often asymptomatic or mild may result in serious complications and sequelae including pelvic inflammatory disease (PID), ectopic pregnancy, and infertility, while perinatal transmission may cause neonatal conjunctivitis and pneumonia. 2 3 Prevention and control require identifying women with asymptomatic or mild endocervical infections and those at increased risk for acquisition of C trachomatis infection. 4 There are several reports of reduction in the prevalence of C trachomatis infection, its sequelae, and complications when screening programmes and antibiotic treatment were implemented. 2 3 5 Selective screening of women for C trachomatis was shown to be cost eVective in sexually transmitted disease (STD) clinics, family planning clinics, and other primary healthcare settings but some studies suggest that universal screening was desirable in some situations. [4] [5] [6] [7] [8] [9] [10] [11] Presumptive treatment of people considered to be at risk for infection based on clinical symptoms and other accompanying infection was also shown to be eVective in STD clinics. 8 12 However, Pabst et al 13 indicated the danger of merely treating women, seen in STD clinics, for reported exposure to C trachomatis without further evaluation as this would fail to identify a substantial number infected with other organisms.
13
A high prevalence of genital C trachomatis infection has been reported in Jamaican women. 14 15 In order to explore likely approaches to the control of C trachomatis infection in Jamaica, we investigated its prevalence in women seen in three healthcare settings and the demographic, behavioural, and clinical factors associated with C trachomatis positivity.
Patients and methods
The study population consisted of 645 women, including consecutive clients of urban family planning (n=238; mean age 27 years, range 16-42), gynaecology (n=170; mean age 25 years, range 18-36), and STD (n=237; mean age 30, range 12-69 years) clinics in Kingston, Jamaica. Women who had taken antibiotics within the past 4 weeks or were pregnant were excluded. After informed consent was obtained participants were interviewed according to a standardised questionnaire and subjected to physical and gynaecological examinations. The data recorded by questionnaire pertained to age and other demographic information, medical and sexual history, current contraceptive method, current urogenital signs and symptoms, and reason for attendance at the clinic. Questionnaires were administered by three of the authors (GD, DK, and HW). The gynaecological examination included inspection of the external genitalia and speculum examination. After cleaning the ectocervix, endocervical swabs and cytobrush specimens were taken. The cytobrush specimens were examined for C trachomatis by the direct fluorescence assay (DFA) (Microtrak, Syva Palo Alto, CA, USA) or McCoy cell shell vial cultures stained with fluorescent monoclonal antibodies (Syva Palo Alto, CA, USA) as previously described with modifications. 7 Briefly, the swabs collected in 2SP medium were treated with amphotericin B (10 µg/ml) then vortexed for 30 seconds. Duplicate 0.5 ml aliquots of 1:2 and 1:4 dilutions of the suspension were used to inoculate McCoy cells grown on coverslips in shell vials. 7 After centrifugation (3000 g at 35°C for 1 hour) the cultures were incubated further for 1 hour at 35°C after which the supernatant was removed and replaced with 2% Eagle's medium containing cycloheximide. After 48 hours' incubation at 35°C cultures were harvested fixed in alcohol, stained with fluorescent monoclonal antibody, and examined for characteristic intracytoplasmic inclusions. A Leitz orthoplan microscope equipped with epiillumination was used to examine the coverslips at magnifications of 100× and 400×. The DFA slides and fluorescent monoclonal antibody cultures were read blind by at least two people. In accordance with the manufacturer's instructions, smears containing 10 or more elementary bodies were considered positive. Standard microbiological procedures were used to examine the endocervical swab samples for Neisseria gonorrhoeae, Trichomonas vaginalis, and Candida albicans. 1 
STATISTICAL METHODS
Comparisons of the results were made by 2 analysis and Fisher's exact two tailed test and odds ratios (OR) estimated where appropriate. To determine independent risk factors for chlamydial infection multivariate logistic regression analysis was performed using the statistical package for social sciences (SPSS). 8 The risk factors chosen for analysis in the logistic regression included marital status, (46) *The sensitivity of the DFA compared with culture was 93%, 91%, and 87% in family planning, gynaecology, and sexually transmitted disease clients, respectively. The specificity and positive predictive values were 100% in all three groups of patients while the corresponding negative predictive values were 96%, 93%, and 88%, respectively. †The prevalence of C trachomatis infection was significantly lower in family planning clients compared with gynaecology (p=0.05) and sexually transmitted disease patients (p=0.001). 
Discussion
The high prevalence of C trachomatis infection within these distinct groups of Jamaican women strongly supports observations made in previous studies. 1 14 15 The current finding of a 35% prevalence of C trachomatis in family planning clients and the previously reported 16% prevalence in pregnant Jamaican women suggest that the general female population is at risk and contradicts assumptions that these groups represent low risk categories. 15 The lower prevalence of C trachomatis reported in Jamaican commercial street sex workers 24% compared with the family planning clinic clients in this study (35%) could be explained by more use of barrier contraceptive methods in the former group. In fact, the incidence of C trachomatis infection observed in the three groups of women in this study exceeds that from most reported studies whether or not the study was conducted in a developing or developed country. 4 13 16 17 The high prevalence of C trachomatis in Jamaican women attending family planning and gynaecology clinics may be attributed to treatment seeking practices. For economic reasons, Jamaican women who are enrolled in family planning clinics initially may seek treatment at those clinics for other health problems. Similarly, because of the social stigma, Jamaican women with symptoms of STD would seek treatment at gynaecology clinics rather than STD clinics. The often mild or asymptomatic disease course, the absence of partner notification and subsequent nontreatment of sexual partners for C trachomatis may also contribute to the reported high prevalence.
In the United States, the national recommendation is universal screening for C trachomatis in populations with prevalence of or exceeding 10% and treating C trachomatis positive women and their partners. Nevertheless, we carried out univariate and multivariate analyses of our data to identify independent risk factors for infection in the three clinical groupings. Perhaps the most striking finding from the analysis was that the factors which significantly correlated with current C trachomatis infection varied with each clinic population. This might be due to clinical and behavioural diVerences in the three groups of women. In agreement with other studies non-barrier contraceptive methods were independently associated with C trachomatis in the family planning clients. 7 11 14 There are few documented studies of C trachomatis infection in a gynaecological setting. 2 7 18 In this study cervical ectopy was an independent risk factor for C trachomatis infection in gynaecological patients but not in the other groups of women. Several authors have reported cervical ectopy as a risk factor for chlamydia in gynaecological patients and other groups of women. 7 8 12 19 Co-infection with T vaginalis was the only independent risk factor for chlamydial infection in STD clients. In similar studies T vaginalis infection and previous history of PID have been reported as independent risk factors for C trachomatis infection. 7 8 12 13 Others have reported higher C trachomatis positivity rates in patients with concurrent gonorrhoea but this was not observed in this or other studies of Jamaican women. 4 12 13 15 This observation was in conflict with the current practice of co-treatment of chlamydia in patients diagnosed with gonorrhoea and the syndrome based management of cervical infections recommended by the World Health Organisation (WHO). 16 19 In the univariate analysis genital discharges on examination correlated with C trachomatis infection in gynaecology clinics. Contradicting other studies this was not an independent risk factor despite being the most common urogenital manifestation in the three clinic populations. 4 7 Recognising the limited laboratory facilities available for diagnosis of cervical infections in developing countries,
